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KEIDEERACHRMIE TIA-5683U—X

TIA-568.0-D
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ANSITIA-568 0-D-2015
nnnnnnnnnnnnnnnnnnnnnnnnnnnnn APPROVED: SEPTEMBER 14, 2015

TIASTANDARD

Generic Telecommunications Cabling for
Customer Premises

TIA-568.0-D September 2015

TELECOMMUNICATIONS
INDUSTRY ASSOCIATION
tiaonline.org

3 e e Leersanm2anaut &
N 1o o e paTEAS b Soasn b Nt e, G313

TIA’568.I-D
AL VECHR

TIASTANDARD

?olmmercial Building
elecommunicati
s ations Infrastructure

September 2915

!;!

ANSI/TIA-568. * -E
20205 ~20224F ME

TIA'568.2'D

Copper

m
TR

TIASTANDARD

\
/

)

Balanced Twisted-Pair

elecommunicatjo, )
Components stan;:rgsabhng and

TIA~555_C 2
August 2009

W

TIA-568.3-D

Fiber

TR [
TIASTANDARD -

Optical Fiber Cabli
Standarg "9 2nd Components

October 2018
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Commercial Building Telecommunications Infrastructure
Standard

Balanced Twisted-Pair Telecommunications Cabling and
Components Standard

EREILOT—J)VBCAR
YA ZMRT T =T IVECHRET D IN—1> NRAS
Optical Fiber Cabling and Components Standard HIT7A N —TIVECHRED D IR—R> MRAZ

Broadband Coaxial Cabling and Components Standard [tk RS — T VSRR O IR—R > MRAS

Balanced Single Twisted-pair Telecommunications Cabling

and Components Standard 22 WYA XTI =T )VECHREDN—R> MR

TBD S>OWARTPIIVFROYT(SPMD)

TBD SIDIWIAZAMT T =D IVECAREDDIR— > MAE (A>HXNTIL)
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TIA-569
FfiR e

TIA-606
Hig

TIA-607
it

TIA-942

Datacenter

..........................

TIA STANDARD

Commercial Building Standard for
Telecommunications Pathways and Spaces
Addendum 1- Temperature and Humidity
Requirements for Telecommunications
Spaces

TIA-569-B-1 May 2009

(Addendum to TIA-569-B)

TELECOMMUNICATIONS
INDUSTRY ASSOCIATION

tiaonline.org

TIA/EIA-606-A

/("':\
ANSI/TIA/EIA-606-A-2002
Approved: May 16, 2002

TIA/EIA
STANDARD

‘@

ANSI-J-STD-607-A-2002
Approved Octcber 22, 2002

JOINT
STANDARD

Administration Standard for
Commercial Telecommunications
Infrastructure

TIA/EIA-606-A

(Revision of TIA/EIA-606)

MAY 2002

TELECOMMUNICATIONS INDUSTRY ASSOCIATION

Elestronic Ingustries Aliarce

Commercial Building Grounding
(Earthing) and Bonding Requirements
For Telecommunications

J-STD-607-A

OCTOBER 2002

Jointly Developed By:

TELECOMMUNICATIONS INDUSTRY ASSOCIATION
F P - = —
T iyt =
y Electionis Indicstries Aliance

= Sponsored by the

Standards
Telecommunications

T

uuuuuuuu § CLOM COMATRICATIONS

TIASTANDARD

Telecommunications Infrastructure
Standard for Data Centers

TIA-942-B July 2017
(Revision of TIA-942-A)
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ANSI/TIA-568.0-D
Generic
Telecommunications
Cabling for Customer
Premises

ANSI/TIA-568.1-D
Commercial Building
Telecommunications
Cabling Standard

ANSI/TIA-568.2-x
Balanced Twisted-
Pair
Telecommunications
Cabling and
Components
Standard

| T—TUSIHURGR

TIA-569-B
Commercial Building
Standard for
Telecommunications
Pathways and
Spaces

ANSI/TIA-606-A
Administration
Standard for

ANSI/TIA-607-B
Telecommunications
Grounding (Earthing)
and Bonding for

ANSI/TIA-758-A

Customer-Owned

Commercial Outside Plant

Telecommunications . Telecommunications
Customer Premises

Infrastructure Infrastructure

Standard

ANSI/TIA-862
Building Automation
Systems Cabling
Standard for
Commercial
Buildings

ANSI/TIA-570-B
Residential
Telecommunications
Infrastructure
Standard

ANSI/TIA-942B
Telecommunications
Infrastructure
Standard for Data
Centers

ANSI/TIA-1005
Telecommunications
Infrastructure
Standard for
Industrial Premises

ANSI/TIA-568.3-X - Common Standards
Optical Fiber Cabling | ANSI/TIA-568.4-x

Components Broadband coaxial ANSI/TIA-568.5-x

Standard Balanced Single Pair - Premises Standards
Cabling

- Component Standards
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INTERNATIONAL
STANDARD

Edition 2.0 2008-04

AMENDMENT 1

Information technology —
Generic cabling for customer premises

ISO/IEC 11801 series

Generic cabling for customer premises

ISO/IEC 11801-1: General requirements
ISO/IEC 11801-2: Office premises

ISO/IEC 11801-3: Industrial premises

ISO/IEC 11801-4: Single-tenant homes

ISO/IEC 11801-5: Datacenters

ISO/IEC 11801-6: Distributed building services

X _FECRHThRIIERIEEEET
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JIS

RARERECRRE % 188 - —REH

JIS X §1850 =nmmisszsn

® [SO/IEC 11801%5cE#HER
® ISO/IEC 11801-1~6BlE/REERENDTFE
o ENTEMTEIARFUEZSIHEINIHEN DD

JIS X 5150-1 : 201
(ISO/IEC 11801-1:2017)

e JIS X s150-1: SLAIBIRACHRESm-55 150 —AREMF
JIS X s150-2: SAAIBERACHRER-56 280: AT+« AhtEEs
JIS X s5150-3: B ERACHRER-55 350 : EERMES
(JIS X 5150-4)

JIS X s5150-5: AAIERECIRERIR-55588: T —Ht>5
(JIS X 5150-6)

RRAE PE AR R (K - Wik
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\ ISO/IEC 11801 ¢ JIS X 5150

ISO/IEC 11801

General requirements — RSB YAZMIT =TS LU TFANT =TI D—RREI R — T Bl

Office premises A4 Afws EFEA (%) ZY0BRCHR
Industrial premises FEERNESR  BEMb. JOTXHIE. S RREDT TV -3  Z i A e EE RV DECHR
Single-tenant homes — CATVZ U —23>FEm1200 MHZU O SOEFRT —JIVESHR

=32 TAEYA-TERINIEtEERY NI —I0T — T BCHR

5_

Data Centrer

Distributed building services — BIUBUANICIE IO EBINFIES BI5a DT —J ) EiR(BIMIFEER)

Page 18



IRERECTRIRIBAR

(El SRR 1%

ISt
|EEE

ANSI

American Japan
National Industrial
Standard Standard

Institute
BAT 4%
KEFRIEHS

ISO IEC

International International
Organization for Electrotechnical
Standardization Commission

E AR RS RESIRE(CSR

Institute of
Electrical and
Electronics
Engineers

KEES - BFHMIHE

TIA EIA

Telecommunication Electronic
Industries Industries
Association Association

KEEEILES KEBFIES

TIR-268

150/1EC 11801
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(ANSOFv—RT=JU2T ST L)

Cabling

Cabling
Subsystem 2

Subsystem 3

Cabling
Subsystem 2

3l

Cabling
Subsystem 2

Cabling
Subsystem 1

Cabling

Subsystem 1 " Distributor A
B Distributor B
| Distributor C

- Equipment outlet

Cabling Cabling
Subsystem 1 | Subsystem 1

. Optional consolidation point

&
<
&

y

== QOptional cabling
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U/UTP

ATYVI1DEDXFET—T )2
EDS— IV RFL1T2RLTVET

unshielded - U
foil shield - F

braided shield - S

ASYI1EDXFI EEATORIBED
=)V RILT&RUTVET

UTP - unshielded twisted pairs
FTP - foil shielded twisted pairs

STP - braided shield twisted pairs
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‘ Copper Cable Types
\ | A\

Unshielded Foil Screen Around \ Unshielded with Individual
Twisted Pair Unshielded Twisted Pair s

Foiled Twisted Pairs

FiE: B A& BN A& BN
B 2l - ZZ 00T FEG Z-U / FTPEDEE SR 5EL UTPBLUF/UTPEDEINE

ITERSD. FE D) A XX L0 SNENEXTHF%E. S/FTPLDEIR
T=INOIAV7>-JOXR=TH'5 JANTHEEE
TN elRETD
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Braided Screen & Foil  "§e&

Braided Screen Around N Foil Screen Around Individual Screen Around ~ \
Individual Foiled Twisted Pairs Foiled Twisted Pairs Unshielded Twisted Pairs : ‘=
S/FTP F/FTP SF/UTP
FAER: fﬁﬁbb\f)%iﬁ.\ BA. &8F. Fld HFE: BN &R 155
G/ N 5 BEOJAZOr-ILOIANT 58 F/UTPEEUU/FTPEDETIAY
BEL F/UTPELUVU/FTPT—JILED > - 0RO —J I Z21RET D 7> JOAN=7, IRIB A XAhBE0L
=) 58E (R:E)H'&E<. F/ UTPT— NIVDIRFE
TIWEDENEXT/INIA - AN REIN
TWE9
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ETHERNET SPEEDS

1T ~ " "% 1.6ThE
(%V
400G — = -
~ 100G e’ WA ) = TIEY MDIREID IRES
)
S
o 406G 10GbE i
510G O\ —\ ZE{L/NINFL—-2F
8 GbE
2 16 O = —_
z s T SEERLANIS
c EtI]ernet‘,.\l
T 100M Toinss &
Ethernet |
10M +-@—
1980 1990 2000 2010 2020 2030
Standard Completed
ETHERE&I%}) O Ethernet Speed {:} Possible Future Speed
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NEXT if =
ENTERPRISE - c

GANEUD SN0 B T4 EENTER ethernet alliance

et T 5
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IP Phone Wireless

Sensors for
Autonomous
Vehicles

Individual
Heterogeneous
Servers

Middle of Rack
Ethernet Switches

Racks of
Homogeneous
Servers

ETHERNET

2020+ 2018—2020




A —Yry hORER

Electrical
Interface

Backplane

Twisted
Pair
(4 Pair)

500m
PSM4

2km
SMF

10BASE- T1S? T1S/TIL |
100BASE- T | |
1000BASE- T T |
2.5GBASE- KX TIS? T
5GBASE- KR TIS? T
10GBASE- TS? T}
25GBASE- 25GAUI KR CR/CR-S ER
F | | | | | | | | | ___| | ] |
| 40GBASE- XLAUI KR4 CR4 ER4 I
o L ___| | | | | | | | L ___| — | - | | L ___| | Y
LAUI-2/50GAUI-2
50GBASE-
50GAUI-1 KR CR ER
[/ CAUI/10 CRI10
l CAUI-4/100GAUI-4 KR4 CR4 ER4 |
100GBASE- 4WDM-40
| 100GAUI-2 KR2 CR2 |
\ 100GAUI-1 KR1 CR1 ? ?
A B BN BN B B BN BN BEe B B e B _L__L__l
200GAUI-4 KR4 CR4
200GBASE-
200GAUI-2 KR2 CR2 ? ?
400GAUI-16
400GBASE- 400GAUI-8 | FR8 LR8 ? ?
400GAUI-4 KR4 CR4 DR4 |400G-FR4 ?

NEXT ff =
ETHERNET
ERA -

ethernet alliance

Gray Text = IEEE Standard Red Text = In Standardization Green Text = In Study Group
Blue Text = Non-IEEE standard but complies to IEEE electrical interfaces

gl M taE-TS

MMF@@)WVFE-RI714N)
Z2EOJ

40G/100G-1—vzyb
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EXEEEI T AR HFTIVDE

ACHR> AT L D e 7 (TIA-568) ARTE BRI ER PIR— RSN TWRERTITVT—23>
D2 AA — — ~100kHz  PBX., X.21. V.11
)5AB — — ~1MHz SO JUR. SO RA> kY —RA> b, S1/S2
)2 AC — Category 3 ~16MHz  A—YXxy10OBASE-T
J2AD H53V5 Category 56 ~100MHz A—HX%whr100BASE-TX. 1000BASE-T. PoE. 2.5G/5GBASE-T*
)2 ARE H73V6 Category 6 ~250MHz A/ —Yxvyhr2.5GBASE-T. 5G/10GBASE-T*
)2 REa H736a Category 6A  ~500MHz A/ —HXxwh2.5GBASE-T. 5GBASE-T. 10GBASE-T*
)5 AF h73V7 — ~600MHz  A—Yxvwhr2.5GBASE-T. 5GBASE-T. 10GBASE-T*
)2 AFa H7IVU7A — ~1,000MHz A —Y9%wbh10GBASE-T. 25GBASE-T*
D3R 1 H73Y 8.1 Category 8 ~2,000MHz {—H9Xxywh25GBASE-T. 40GBASE-T
J2A1 H7JY 8.2 Category 8 ~2,000MHz 1—H9xwh25GBASE-T. 40GBASE-T

. B2 3 = —1B8
* RMPEWUSE Page 35



| A—YRyhET—TIOFIRES

ST umn
10Base-T
e
100Base-Tx
Catb 15$ Lk
1000Base-T
Cat5E

10GBase-T ?
CatéA o

Cat8
O  FUBHIEEE

1990 1995 2000 2005 2010 2015 2020 2025
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| Cat6A. Cat7(A). Cat8DLLE

Cat6A (Cat?7) (Cat7A)

Class E, Class F Class F, ?7?
1~500MHz 1~600MHz 1~1000MHz 1~2000MHz
10Gbps 10Gbps 10Gbps 40Gbps
UTP/STP STP STP STP

100m 100m 100m 30m

'v ’ ‘A ‘ " @ | ]
3 iy 'd}'w
% EBH(iTerad!

.Qa"- i

S é
< ge -~
w

> [Cat7(A)IETIATEUESN TGV
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H7IYU—7, 74, 8.2DIRIH

SMERZAR

TERA
IEC 61076-3-104

Hi B8 https://ja.wikipedia.org/wiki/TERA

Hi B8 https://www.siemon.com/en/home/systems/copper/category7a

GG45
IEC 60603-7-7

B https://www.nexans.ca/eservice/Canada-en_CA/navigatepub_185809_-
10731/GG45_Jack_of _all_trades.html

Hi#: https://www.connectortips.com/whats-going-infrastructure-cat-5-thru-cat-

8-balanced-pair-connectors/

ARJ45
IEC 61076-3-110

Hi#8: https://www.belfuse.com/product-detail/stewart-connector-arj45-modular-
connectors

=t L
\'é\\z'r
1

RN
v T

ANVA

LATCH

IR

i I
VooV

AT

ol sl sl el 71l

VAN VA

RJ45¢M
Hifatt

U

oh

B2U
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| JIS X 5150 Update

@o 1EC

ISO/IEC 11801-1
ISO/IEC 11801-2

Published in 11/2017

EEERR

ALY fRAk - BIR

01-1:20) BSVIEG 11812 i

20214F5AFIE

B JIS X 5150-1: 2021

v

IB¥RACHRE D —AYEF

m JIS X 5150-2: 2021

v

IB¥RACHRE MDA T4 A4+
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JIS X 5150 [FESEDOEN ?

6.3 {53k EE Mb@%)ﬁ N NI IPRFvRI _Category6l«,U:
6.3.2.2.2 KPRERESFE

KRR R, ﬁIS X 5150-1:2021 M6.3 [FRENTLWBRIZZAE XFENLNE |
LT RIVERE Z IR U RINIEIRS IR, T—’S’E'ELLF_b‘l Gbps %LZ%Tj'Jﬁ—/EI/%':b“
R— NI Bz(C(E, YS5KEA 2(1%*1&0@\' BENZEFE UL\,

]
~
___\ __________________ ___A ___________________

o KTEPEEREOHle | Category 6ABIE | | EEFOWI-FIADE |

___________________________________________________________

Frll = /&AR100m

- < KBTI > d
- m JIS X 5150-2T (3. AT1 AEHFHNS
— ] —— P35 AD. DFDCategory 5ehHIBRE
EoP [C— —c TCO_U_C TE nNTuL3,
BEBRI—K T—HTUFI—R

a) AYFARTL—TO EFI
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Market segmentation g@ategory (USD million)

\ %97 El| pigrme

150

m .
8 e
50 |

2017 2018 2019 2020 2021F 2022F 2023F 2024F 2025F
m Category 2e m Category b m Category oA

Cat5enib. Cat6/6ArME

®m Panduit =F =R =S =B =N = QOther
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American Wire Gauge (AWG)

o WH O RENEETOREL s e
o AWGHIEE B kR R LL g OO 0P

0 BEAINENE ARl o O @
O ZUEHKEV\E, FRIGHEO 28 AWG @ ,

uTP

0.149” Dia. 0.150” Dia. 0.185” Dia.

19 0.91 0.036

22 0.64 0.025

23 0.57 0.022

24 0.51 0.020

26 0.41 0.016

28 0.32 0.013

30 0.26 0.010 e "2 AWG
patch cord patch cord

Dn =5 x (460 / 5)A((36 - n) /39)
Dn = E&&E(mm)
n = AWG Number Page 43



WA AMFPEEYI1—-33>0(28AWG)

KyFI1-R 239&3vyo KES-=ITN AAYF)wFI—-R
UTP(7Z>¥—=ILR) ¥91575%9 HIREDIR

R ‘u'l. .
- o »
Cats cate M catea

F/UTP(¥—JLR) - T-FRIOYX (FHFERER

») [CEBRIEBIE BN L
D5t i gﬁg‘ﬁ%ﬁ% '?51(,:’3_ ML . ZAYFHB)CRIADIAL IR
- F-JLE: JOFERIR) FI—R
EI21S5I1YY - 8348 (3, ) « 20cm(84>F)
- PROR: 78(8, =28, &, « 48FFyMNIE. JlyFI-K.
sme % JOF R BEVRNA
) =T —HEENEF(Cat 6
= 305mE MDd+)
. KEIR—To—HRERD.

*  BRERR50%KE(24AWG JANEL
«  ENEVSYHIRA-ZNEERTE]
i) Cat 5e Catb Cat 6A
« BAFrRILEISX—ML(6 --- gE
&) . ERCEEEssES S .
 POE POEC POELHINE | ponwcit/APRRAD. we | BuE | sdwe
* 100% FARN — gt 28 mm =9 mm
- TAL—TOIEER 1.9 B R ( AR )
- SEREER(SE) 23 0.574 0.569
24 0.511 0.506
26 0.404 0.399
28 0.320 0.318
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lZE 2sawe)T— T )VERA EDEREIR
o FYRIERIGESUTEALTSESL)

o54L—T14>201%%%1.9

A\ " N = | | =
e POEERIFDIT—J IINY FIV BV imE LRI
o A7) RILER(E AN
100m Channel (24AWG patch)
5m 90m 5m
= m [
24 AWG Patch 23 AWG Horizontal Cabling 24 AWG Patch
96m Channel (28 AWG Patch)
3m 90m 3m
= -I l—- ]
= =
28 AWG Patch 23 AWG Horizontal Cabling 28 AWG Patch
93m Channel (28 AWG Patch)
5m 83m 5m
= m C =
28 AWG Patch 23 AWG Horizontal Cabling 28 AWG Patch

REBEHT7TEHNET,
De-Rate It
v' Apple Store

v Android Store

Panduit Derate-It
Panduit Corp.

eee00 Veriz
P Derate-It

_ hielded

Total Channel Len

OOOOOO

No horizontal cables currently added
to the chanr\el list.

Patch

No patch cables currently added to the
channel list.

Add Cable

Length Available:

*OPEN
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POE : Power over Ethernet

o YA AMFPI—=J W&ERL. 7—YEixERKFCE N EIaZITIHII

o 357&4 b
o \ER 70N>~ (WAP)
O Ry RI—IhA5 (BEEfRHAT)
O [PEE G

o ERAUYN

0 BRI MNRUBRECIRAER
« BRERNINEIBFINOH DR ENSTZ D
o BIRBCIREGRIA NS SOz HIl Rk

o HasDERFROEFEE

Page 46



‘ PoEi&

g IEEE802.3af IEEE802.3at IEEE802.3bt

HIELF 20034
BT PoE
Type 1
BARBRTE 2
mARIEER 350mA
faEBE S (PSE) 15.4W
ZEBESI(PD) 12.95W

20094k
PoE+
2
2
600mA
30.0W
25.5W

20184
POE++ 4P PoE
3 4
4 4
600mMA 960mMA
60.0W 90.0W
51.0W 71.0W
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PO E wliﬁn“

n/\zl\)b@i&&b%(ﬁé(it/mr J:ﬁ(ijié‘(,\
0 7 —J )V OFEEMC L DIMEHEBTIAD S

o =D

mfE 5

{10EER- Vil fl o ke

o TIA TSB-184A(20175#I7E)
- U>mE EH: Max 15C
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SPE: Single Pair Ethernet

o 1 —Hxv MNEFEZ1Pair(2:0) TER
o 7 —JIVh%HR - 821t

e JEEE8S802.3Cg
o0 BEERCHEREINIORERI
0 TIHAEHRCCIN T2 A— M X=23> TOFIFCHATF

¢ ISO/IECYTIAT ESPEE R MERER

IEEES802.3bw SEZES 100Mbps 100BASE-T1 20154
SEIE: 15m 1000BASE-T1 type A

IEEE802.3bp 1Gbps 20164
BEhEUH 40m 1000BASE-T1 type B

25m 10BASE-T1S

IEEES02.3cg SEEINY 10Mbps 20194F
1,000m 10BASE-T1L

IEEES02.3ch B&E  2.5/5/10Gbps  15m 2.5/5/10GBASE-T1 20204F

Page 50



2D WRTA—H2y NDOER &

HEhES
=FEL i

s TExim
o =fFIRIF o TLN—-45—
o NREEHEF

Page 51



SV WRTA =By FOBIEMIE

- TIAFIE
« ANSI/TIA-568.5 (EIL71>FmlIEHR) FAITEM(2022/2, IBHIRIER )
« ANSI/TIA-568.6 (VIFROVIEHR[SPMD]) FITFE
« ANSI/TIA-568.7 (4>49ZN7)LEIBER) HITFE
- IECFRI&
« JEC 61156-11 (1000BASE-T1MI/KFEHRAYT — T OESAFE) FITIHH

« JEC 61156-12 (1000BASE-T1@EIIFT—IIUFZRYT—JILOEZAF L) HITBEH
« IEC 61156-11,12(%. EKEVZ1250MHzE CRER I B3R TFE

« JEC 61156-13 (10BASE-T1MEI/KFEHRAT—T I OEBLAFE) FITFE
« JEC 61156-14 (10BASE-T1@E}I—IVF7ET—-JIOEZIFE) FITFIE
- ISO/IECHi&
« ISO/IEC 11801-1 (General requirements)i&# FITTE
« ISO/IEC 11801-3 (Industrial premises) Edition 1.1 FITEHFIISLEH)
« ISO/IEC 11801-6 (Distributed building services )& HITFE
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Single Pair Ethernet Single Pair Ethernet System Alliance
System Alliance

e https://singlepairethernet.com/en/

- INDUSTRIAL
PARTNER
- NETWORK

SPE Industrial Partner Network

e https://www.single-pair-ethernet.com/en

|
M% TIA SPEC(Single Pair Ethernet Consortium)
Sngla Pair Ethernat Consortem

e https://spec.tiaonline.org/

/
SPEC SPEC(Single Pair Ethernet Consortium)

Single Pair Ethernet Consortium e https://e-spec.org

/
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| SPE on PoE

e PODL (Power over Data Line)
O R AS52WDENHIGOIEE (BEZICLOMNISZAF)
O XIS OIRTLCKDERREEBEN G B RIEEEED

- AWG185—-J)I TERAEEREL,000m — J5X150PoDLOGE. RRAIEEEN170m

RAHREBERE [V] 18

18 18 18 36 36 36 36 60 60 30 30 30 58 58 58

101 227 249 471 97 339 215 461 735 1360 92

REEEN [W] 0.5 1 3 5 1 3 5 10 30 50 1.23

mADCI - [Q] 6 6 65 65 65 65 65 65 65 6.5

IEEE Standard IEEE802.3bu

65

240 632 231 600 1579
3.2 8.4 7.7 20 52
25 9.5 65 25 9.5

IEEES02.3cg (10BASE-T1)
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Thank Youl!

We want your feedback!
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